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4. Choice of Temperatures.  In deciding whether or not to heat
the nitrogen and hydrogen gases, we apply Le Chatelier's princi-
ple again, this time in a form known as van't Hoffs law.   J. H.
van't HofT was the first Nobel prize-winner in chemistry.   His
law is merely a special application of Le Chatelier's principle to
the temperature problem, so we do not state it again.   The equa-
tion showed that the union of nitrogen and hydrogen produced
so many calories of heat. The heat tends to raise the temperature.
How is this change to be undone, or opposed?   By lowering the
temperature.   Therefore, if we can afford to wait for a final
equilibrium to result between the ammonia and the gases that
remain uncombined, a low temperature will favor a large yield
of ammonia, which is what we want.   But we cannot afford to
wait that long!    At low temperatures, the reaction occurs too
slowly.   Paint manufacturers using the Dutch process to make
white lead wait weeks for the lead to be converted, but in the
synthetic ammonia industry long waits are not found practicable.
5. Speed of Reaction.  So we come to the last of the five practi-
cal factors in this example of chemical strategy.   The higher the
temperature, the faster the molecules move, the more frequently
they collide, and the more rapidly the union takes place.   This
factor alone suggests a high temperature.   But we have just seen
that a low temperature promotes a large yield.   Here is a fair
example of the contradictory requirements which the chemist
must often face.   Out of a single charge of hydrogen and nitro-
gen, he can give the world more ammonia by using a low tempera-
ture; but he can give us more per day by using a higher tempera-
ture and letting more of the ingredients pass through the bomb
uncombined.   So he compromises.   Depending chiefly on the
catalyst for speed, he heats the gases to about 600 degrees centi-
grade, only.  A ton of nitrogen and hydrogen may yield approxi-